Male pine engravers, Ips pini, assist their mates during reproduction by clearing debris from breeding galleries constructed beneath the bark of host trees. I measured duration of parental care provided by individual male pine engravers in the field, as well as the reproductive success of these males as indicated by the total number of eggs laid in their galleries and the mean distance between the eggs. Males remained in their galleries for 13-54 days (N=78, X SE=33.0 0.9 days). Male residence time was positively correlated with the mean distance between eggs in a gallery, as well as the total number of eggs laid in a gallery when the effect of male length was controlled statistically. Male-removal experiments corroborated these effects of male care on reproductive success, and showed that female mortality was higher in galleries from which the male had been removed than in controls. Duration of male care was inversely related to breeding density and male length. Despite remaining for less time in their galleries, larger males acquired the biggest harems. There was a positive correlation between the length of a male and the number of eggs laid per female, but this was not due to size-assortative mating. Because large male size is associated with a number of traits that are advantageous for securing mating opportunities, earlier departure from the gallery by larger males may be a consequence of those males having greater opportunities for future reproduction.
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The amount that parents invest in a particular brood is thought to evolve as the resolution of a trade-off between increased offspring survival and the losses of additional reproduction incurred by the parent (Williams 1966; Trivers 1972; Maynard Smith 1977) . These losses may arise as a result of death or injury to the parent (e.g. Robertson 1993), or because the parent is precluded from participating in additional matings while caring for the brood. To understand the evolution and maintenance of parental care, it is important to determine the duration of parental care under natural conditions, to identify the factors that influence the duration of parental care, and to assess the significance of a parent's contribution to reproductive success. Here I address these points in a study about paternal care in the pine engraver, Ips pini Say (Coleoptera: Scolytidae), a harem polygynous beetle that breeds beneath the bark of host trees.
Postzygotic paternal investment is rare among insects (Ridley 1978; Zeh & Smith 1985; Tallamy & Wood 1986; Clutton Brock 1991) . This is not surprising given that males in most insect species are limited in the extent to which they can provide their mates with effective assistance in offspring production and care. Exceptions typically involve species for which the costs of locating, defending and/or processing food are high, such as those that use carrion, dung, detritus and wood (Tallamy & Wood 1986 ). For these insects, paternal assistance in brood care can reduce reproductive losses due to predators, competitors and parasites, and it can increase the fecundity of the male's mate(s) through assistance with nest development and brood rearing (Halffter & Lopez 1977; Tallamy 1994; Eggert & Müller 1997; Kirkendall et al. 1997 ). However, circumstances specific to individual males (e.g. size, age, availability of mates and breeding resources, etc.) may influence the costs and benefits of care, and therefore the optimal length of time for males to remain with mates and brood.
Male pine engravers mass-colonize weakened or recently dead host trees. Upon discovery of a suitable tree, males bore through the outer bark and excavate a small, circular nuptial chamber in the phloem. Pheromones released by the male from the nuptial chamber typically attract up to three females within a few days of colonization (Reid & Roitberg 1994) . Females excavate tunnels that radiate from the nuptial chamber, and they oviposit in niches cut along the tunnel walls (Clemens 1916; Thomas 1961; Schmitz 1972) . The tunnels radiating from
